(525 µL) containing 10 mM S-HyNic was added to the above de-PG2 solution to give a molar ratio of S-HyNic to NH 2 groups along the denpol chains of 0.19. The mixture was incubated under continuous stirring for 4 h at room temperature (23-24 °C). To separate unreacted S-HyNic (and products originating from hydrolysis) from de-PG2-HyNic, the reaction mixture (3.5 mL) was subjected to repetitive centrifugal ultrafiltration (19 times) by using the filtration unit Amicon Ultra-4 (MWCO 10 kDa) from Sigma-Aldrich. The centrifugal separation was performed at 3,800 rpm (2,300 g) for 13 min with a Hermle Z320K table centrifuge. Each concentrate was diluted to a volume of about 3.5 mL with MESB1. The concentrate obtained from the 19 th separation step was recovered and diluted with MESB1 to a volume of 3.0 mL. This purified de-PG2-HyNic solution was stored in a capped glass container at 4 °C until use. The HyNic content in de-PG2-HyNic was quantified through reaction with 4-nitrobenzaldehyde as follows. A DMF solution of 50 mM 4-nitrobenzaldehyde (10 µL) was first diluted 100 times with MESB2, and then, the S-4
de-PG2-HyNic solution (10 µL) was added to 190 µL of the diluted 4-nitrobenzaldehyde solution, followed by incubation at 37 °C for 2 h. The increase in absorbance at 390 nm (∆A 390 ) was measured with a NanoDrop ND-1000 UV/vis spectrophotometer at an optical path length l of 0.1 cm. The concentration of HyNic in the stock solution of de-PG2-HyNic as then calculated on the basis of ∆A 390 after 2 h by taking into account the molar absorption coefficient ε 390 = 24,000 M -1 ·cm -1 (Figure S-1) . 1 To examine the effect of unmodified de-PG2 on the assay, the reaction was also performed under the same conditions, except that de-PG2-HyNic was replaced with 0.10 mg/mL de-PG2 (Figure S-1) . The concentration of repeating units (r.u.) in the de-PG2-HyNic solution was determined with the Trypan Blue assay. The mixtures were incubated at 37 °C in a polypropylene tube at a total volume of 200 µL.
The measurements were performed with a NanoDrop ND-1000 UV/vis spectrometer at an optical path length of 0.1 cm. For this, about 5 µL of the reaction mixture were withdrawn during the reaction. The initial A 390 value and A 390 at 120 min were measured three times for independently prepared reaction mixtures of identical composition; the data at time t = 0 and 120 min represent mean values ± standard deviations.
With these measurements, the concentration of HyNic was determined as 42.5 µM in the reaction mixture and 0.85 mM in the stock solution of de-PG2 1000 -HyNic by using ε 390 (HyNic) = 24,000 M -1 ·cm follows. BCA (6.5-8.0 mg) was dissolved in 1.5 mL of PB1, and the concentration of BCA was determined spectrophotometrically (ε 280 = 56,000 M -1 · cm -1 ) 4 with the NanoDrop instrument (see above). S-4FB (0.68-1.92 mg) was dissolved in DMF to give an S-4FB concentration of 20 mM. Then, the BCA solution was mixed with the S-4FB solution in a 2.0-mL polypropylene tube to yield initial concentrations of BCA and S-4FB of 80 µM and 160 µM, respectively, and a total volume of about 2.0 mL. The reaction mixture contained 0.8 vol/vol% DMF which derived from the S-4FB solution. The mixture was incubated for 4 h at room temperature (23 °C). Unreacted S-4FB molecules and products originating from hydrolysis were separated from BCA-4FB by repetitive ultrafiltration with an Amicon Ultra-4
(MWCO 10 kDa) device at 2,300 g for 13 min. Each concentrate was diluted with 1.0-1.5 mL PB1. The centrifugal ultrafiltration was repeated 12-14 times until the absorbance of the filtrate at about 220 nm became negligible. The concentration of 4FB in the purified BCA-4FB was determined by reaction with 2-HP. For this, the BCA-4FB solution (10 µL) was diluted 9 times with MESB1 to give a total volume of 90 µL; then, 10 µL MESB1 containing 50 mM 2-HP was added to initiate the reaction inside a polypropylene tube. The absorbance at 350 nm (A 350 ) was measured immediately after the addition of 2-HP with the NanoDrop instrument (see above) and also after an incubation time of 3 h. Then, the concentration of 4FB was determined from the increase of A 350 by using ε 350 = 24,500 M -1 ·cm -1 . 5 In control measurements, free (unmodified) BCA was used instead of BCA-4FB
( Figure S-2) . In this case, the BCA-4FB solution was diluted 3 times with MESB1 to yield a total volume of 180 µL and then 20 µL of the 2-HP solution was added, followed by periodical measurements of A 350 . The concentration of BCA in the purified BCA-4FB solution was estimated for determining the MSR value on the basis of (i) the concentration of BCA in the BCA-4FB solution before starting the purification (80 µM), and (ii) by taking into account the recovery yield of BCA during the purification step. This recovery yield was determined by comparing the enzyme activity of BCA (see 7.) before and after the purification; such quantification through enzyme activity measurements is justified since the activity of BCA was found to be practically unaffected by the modification reaction. When BCA-4FB was purified with MESB1 instead of PB1, significant amounts of aggregates were formed during overnight storage at 4 °C. Therefore, these low pH (MESB1) conditions are not ideal for BCA-4FB. As an alternative method for the estimation of the MSR, the concentrations of BCA and 4FB were simultaneously determined by fitting the absorption spectrum of purified BCA-4FB with the spectra of methyl-4FB and free BCA, as outlined in the following. Methyl-4FB was employed as a model compound of the protein-bound 4FB. Methyl-4FB (0.79-2.23 mg) was solubilized in DMF to yield a concentration of 19.8-20.1 mM, followed by dilution with various volumes of DMF. Then, 990 µL PB1 was mixed with 10 µL of the above DMF solution to yield a methyl-4FB concentration of 10-75 µM and a fixed concentration of DMF (1 vol/vol%). The spectra of the methyl-4FB solutions and purified BCA-4FB were measured in a quartz cuvette at a pathlength l = 1.0 cm for methyl-4FB and l = 0. In the course of this investigation, solutions of the following de-PG2 1000 -BAH y -BCA z conjugates were prepared (see RESULTS AND DISCUSSION): 7 Unless otherwise stated, the enzyme activity of dissolved free BCA or dissolved conjugates was measured at 25 °C with 1.0 mM p-NA at pH = 7.2. The buffer solution used was PB3 or PB1. The reaction was initiated by adding 10 µL of an acetonitrile solution containing 100 mM p-NA to 990 µL of free BCA or conjugate-containing buffer solution in a quartz cuvette (l = 1.0 cm). The spectra of the reaction mixture were recorded every 10 s for 3 min using a Specord S600 diode array spectrophotometer from Analytik Jena.
Then, the slope of the straight line which was obtained by plotting A 405 (or A 348 ) against reaction time was calculated (Figure S-8) . Similarly, for the background reaction without enzyme, the slope was also measured. Finally, the activity of BCA was determined from the difference between the slopes obtained with BCA and without BCA. The background hydrolysis of p-NA was practically unaffected by de-PG2 (< 15 µg/mL) and S-4FB (3.2 µM) at comparable concentrations to the cases of activity measurements of conjugates and BCA-4FB, respectively. The apparent concentration of active BCA was determined by using a calibration curve made with free BCA and its measured activity and the spectrophotometrically determined BCA concentration (Figure S-8) . Since the rate of p-NA hydrolysis in the presence and absence of BCA is dependent on the concentrations of phosphate and NaCl 8 ( Figure S-9 In a separate set of experiments, the time courses of the activity of free BCA or of one of the conjugates prepared were also measured. For this, the samples (0.6 mL) were placed inside a polypropylene tube and then incubated at 60 °C and aliquots (50 µL) were withdrawn every 5 or 6 min followed by incubation at 25 °C for 20 min and subsequent activity measurements.
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